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This study was designed to assess the effects of behavioural treatment on seizure recurrence, on seizure precipitants, and on
associated psychiatric disturbances in 22 adolescents and young adults (age range 16–32 years, male : female ratio 10 : 12) with
juvenile myoclonic epilepsy (JME) who showed seizure relapses despite rational AED therapy. The neurological assessment
and a systematic search for seizure precipitants preceded to the use of psychiatric interviews and rating scales for anxiety and
depression. After a structured counselling aiming at the elimination of seizure precipitants, the patients were assigned to one of
two treatment modalities (an antistress programme or an individual cognitive behavioural therapy). Structured counselling was
associated with complete seizure control in eight patients. In other 14 subjects with uncontrolled seizures, the psychotherapeutic
treatment had two types of effects. First, the patients’fears and other unadapted responses, in the form of anxiety states and/or
insomnia were significantly decreased during behavioural treatment. Second, a significantly lower rate of relapses occurred
during behavioural treatment than during the baseline period. The results encourage the use of adjunctive behavioural treatment
methods in decreasing seizure frequency, seizure precipitants and some types of comorbid psychopathology in patientswith
JME.
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INTRODUCTION
Behavioural treatment methods in the last two decades
have been used either to improve the psychosocial
adjustment of people with epilepsy or to influence
seizure control directly, in particular for the inhibi-
tion of evoked epileptic seizures in patients of various
ages1–3. From these reports, it was inferred that several
multicomponent psychological treatment approaches
might be useful in several epilepsy syndromes. In this
paper, it is postulated that behavioural/psychological
counselling and treatment should generally be of-
fered for patients with juvenile myoclonic epilepsy
(JME)4, 5, as this epilepsy syndrome is characterized
by frequent seizure recurrences due to various seizure
precipitants6, 7 and the inability of patient to build an
adequately adjusted life-style8.
Therefore, this study was performed with the objec-
tive to assess the effect of behavioural treatment as
an addition to rational antiepileptic drug therapy in
a group of adolescents with difficult-to-treat juvenile
myoclonic epilepsy. The aim of this study was to as-
sess the treatment effects on the three following vari-
ables: (a) seizure recurrence, (b) seizure precipitants
and (c) associated psychological disorders.
MATERIALS AND METHODS
Subjects
All patients in this study have been investigated and
treated at The Institute for Mental Health in Belgrade.
They were adolescents and young adults with an es-
tablished diagnosis of JME who fulfilled the follow-
ing inclusion criteria: Clinical evidence of generalized
seizures with myoclonic jerks, mainly on awakening,
no evidence of neurological or intellectual deficits,
electroencephalogram (EEG) of untreated patients
showing normal background activity with generalized
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spike-waves and/or multiple 3–5 Hz spike–wave dis-
charges, and normal computerized topography scan (if
performed).
The patients in this study also had to satisfy the
exclusion criteria: Clinical evidence of myoclonic
jerks due to symptomatic aetiology (cerebral hy-
poxia, metabolic disorders or structural abnormali-
ties), other epileptic syndromes with myoclonic jerks
(eyelid myoclonia with absences, pure photosensi-
tive epilepsy etc.), idiopathic generalized epilepsies
with other seizure types without certain documenta-
tion of myoclonic jerks and EEG epileptiform parox-
ysms without clinical evidence of any of the seizure
types.
Procedure
Assessments in all subjects consisted of neurological
and other clinical examinations, EEG recordings dur-
ing waking state, sleep and awakening or sleep after
sleep deprivation. A systematic search for seizure pre-
cipitants and the use of patient’s counselling aiming at
their elimination was also applied.
Rational antiepileptic drug (AED) treatment in each
subject comprised valproate monotherapy or addi-
tion of valproate to other AEDs in patients with
previously treated but uncontrolled seizures. Ratio-
nal AEDs combinations were used in patients uncon-
trolled with monotherapy. All patients kept a seizure
diary from the start of AED treatment as well as dur-
ing the whole treatment and follow-up period. Self-
report scale for depression (Beck Depression Inven-
tory)9, sleep-questionnaire and clinician rating scales
for depression10 and anxiety11 were administered at
baseline period and during or between psychological
behavioural treatment and after 6 and 12 months of
follow-up.
Behavioural interventions were used in patients
whose seizures were uncontrolled with rational AEDs
combination. A structured counselling aiming at the
elimination of seizure precipitants was used in all un-
controlled patients. If the counselling was found in-
effective, the patients were divided in two groups al-
located to the treatment with either an antistress pro-
gramme12 or cognitive behavioural therapy (CBT).
The use of an antistress programme was based on the
elaboration of a general stress model12 into a model
of seizures as stressors (see Fig. 1). Among other
things, the antistress programme included learning
about stress-augmenting negative self-appraisal and a
relaxation method4, which were not included in the
CBT interventions. The main procedures of CBT in-
cluded: self-instruction training, self-recording, cog-
nitive restructuring, modelling and self-reinforcement.
A detailed description of CBT techniques and their
Seizures ← Precipitants
↓ ↓↑
Consequences: → Adjustment disorders:
Somatic, Psychological ← excessive avoidance
(low self-esteem, low acceptance, (depressive mood,
stigma, etc.), social problems anxiety, insomnia),
due to stigma, restrictions and contraphobic behaviour,
limitations acting out
Fig. 1: Model of seizures as stressors.
Table 1: Demographic features of patients with juvenile
myoclonic epilepsy.
Number of patients 58
Male : female ratio 28 : 30
Age at seizure onset: range (mean) 8–18 (13.5) years
Age at diagnosis: range (mean) 16–32 (19.8) years
Disease duration: range (mean) 2–19 (6.6) years
Seizure types:
Tonic–clonic with myoclonic 58
Tonic–clonic, myoclonic and absences 19
Table 2: Seizure precipitants and seizure control with
antiepileptic drugs.
Seizure precipitants: Single 21
Multiple 26
Seizure control with antiepileptic drugs (AEDs):
Controlled 36
with 1 AED 23
with 2 AEDs 13
Uncontrolled 22
Number of seizure precipitants (left-hand column)
related to the number of seizure controlled patients (right-
hand column, after ‘/’):
without precipitants 11/11
1 precipitant 15/21
2 or more precipitants 10/26
application in the treatment of epilepsy can be found
elsewhere13–15. The antistress programme and CBT
treatment techniques were administered during a six-
month period.
The type and frequency of seizure precipitants was
described in all patients studied during baseline and
the treatment periods. Serum concentrations of AEDs
were determined by enzyme multiple immunoassay
technique, during the baseline period and in the course
of behavioural treatment.
Data analysis
The significance level between various treatment
methods was analysed by nonparametric statistical
tests16 and set at the 0.05 level. The Kruskal–Wallis
procedure was used to test the effect of various be-
havioural interventions on seizure recurrence. A re-
duction in seizure frequency during various treatments
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Table 3: Comparison of seizure-free and seizure uncontrolled patients.
Main characteristics Controlled Uncontrolled
# = 36 n = 22
Age at seizure onset: range (mean) years 8–18 (13.1) 9–18 (13.9)
Male : female ratio 18 : 18 10 : 12
Age at diagnosis: range (mean) years 16–27 (18.5) 16–32 (20.3)
Disease duration: range (mean) years 2–14 (5.4) 2–19 (7.2)
Seizure types: tonic–clonic with myoclonic 36 22
Tonic–clonic, myoclonic and absences 11 8
Seizure-precipitants:
Single 15 6
Multiple 10 16
Epileptiform paroxysms in resting EEG 19 (52.8%) 17 (77.2%)
Table 4: The types of the most frequent seizure precipitants.
Precipitants Alone or in Alone
combination
n % n %
Sleep-deprivation 41 87.2 12 25.5
Fatigue 35 74.5 4 8.5
Photic stimulation 19 40.4 3 6.4
Watching TV 12 25.5 2 4.2
programme/video games
Sudden awakenings 11 23.4 2 4.2
Emotional stress 17 36.2 15 31.9
Concentration 9 19.1 2 4.2
Menstruation 8 17.0 2 4.2
Alcohol consumption 3 6.4
None 11 23.4 11 23.4
was compared with the baseline period prior to treat-
ment and expressed as a percentage change. Wilcoxon
tests were used for comparison between the data ob-
tained with the assessment scales during baseline and
during various behavioural interventions, as well as for
the analysis of seizure precipitants during baseline and
during various treatment conditions. Again, the find-
ings were expressed as a percentage change.
RESULTS
Main demographic features of our patients with JME
are presented in Table 1. Seizure control with rational
AED therapy was achieved in 36 of 58 patients (Ta-
ble 2). Valproate therapy was unacceptable due to side
effects in four patients whose seizures remained un-
controlled with other AEDs. As seen from Table 2,
seizure control was achieved in all patients without
seizure precipitants, while 6 and 16 patients with 1 and
2 or more seizure precipitants respectively remained
uncontrolled. However, the uncontrolled patients did
not differ from those controlled with rational AED
therapy in regards to the main epilepsy variables (Ta-
ble 3). The types of seizure precipitants are shown
in Table 4. It is evident that the frequency of various
seizure precipitants, especially sleep-deprivation and
fatigue, was very high and multiple precipitants ap-
peared often associated in the same patient (Table 4).
Comorbid mental disorders were found in
20 patients: anxiety disorders in nine, minor (non-
psychotic) depression in five, obsessive-compulsive
disorder in two and personality disorder in two
patients. Insomnia was associated with anxiety and/or
depression in 12 patients. A manic-depressive psy-
chosis was diagnosed in the course of ineffective
behavioural treatment of one patient. As shown in
Table 5, all three treatment modalities achieved sig-
nificant improvements in seizure control in several
patients: psychological counselling was associated
with complete seizure control in eight, the antistress
programme in three and BCT in five patients. Over-
all, the rate of seizure relapses was significantly lower
during behavioural treatment than during the baseline
period. The effectiveness remained stable at 6 and 12
months follow-up.
In Table 6 we have compared the treatment out-
comes for the effects on seizure precipitants and psy-
chopathology rating, the values have been given as
the percentage of change in relation to baseline. It ap-
peared that an improvement of seizure control and the
decrease of seizure precipitants have been associated
with a significant decrease in measures of psycholog-
ical problems such as insomnia, depression and anx-
iety. When the effects of three treatment modalities
in decreasing psychiatric disorders were compared, it
appeared that cognitive behaviour therapy was more
effective than the other two intervention types. How-
ever, due to an insufficient number of patients, this dif-
ference does not reach statistical significance. Taken
together, AST and BCT were significantly more ef-
fective than SC. Their ineffectiveness in improving
psychiatric disorders was associated with obsessive–
compulsive disorders and with manic-depressive ill-
ness for AST, and with personality disorders for BCT.
Using the Kruskal–Wallis test, the assessment of
compliance with AED therapy and blood levels of
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Table 5: Seizure outcome for three treatment modalities.
Outcome Treatment Follow-up
Improvement SC AS BCT SC AS BCT
n = 22 n = 7 n = 7 n = 22 n = 7 n = 7
None 10 3 1 10 2 0
Moderate (33–66%) decrease 4 0 0 3 1 1
Marked (66–99%) decrease 0 1 2 2 1 2
Seizure-free 8 3 4 7 3 4
SC = supportive counselling; AS = antistress programme; BCT = behavioural cognitive therapy.
Table 6: Treatment outcome for the effects on seizure precipitants and psychopathology rating.
Variables p vs. B. Supportive Antistress Cognitive p
< counselling programme Behaviour Therapy <
% seizure decrease 0.01 −33.0% −45.4% −76.4% 0.001
Seizure control 0.01 36.4ß 42.9ß ß57.1% 0.01
Precipitants 0.001 64.6% 67.3% 73.1% n.s.
Decrease (%)
% decrease of:
Anxiety (HMAD) 0.01 29.8ß 33.4ß 32.7ß n.s.
Depression (BDI) 0.05 28.2ß 32.5ß 57.4ß 0.01
Insomnia 0.001 54.7ß 59.6ß 68.3ß 0.05
p vs. B. = significance level vs. baseline; p = significant differences between three treatment modalities.
antiepileptic drugs (Table 7) showed a tendency to im-
provement but was not significantly higher when com-
pared with the baseline. On the contrary, the level of
seizure precipitants during all three treatment modali-
ties (SC, AS, BCT) was significantly lowered in com-
parison with the baseline (Table 7).
DISCUSSION AND CONCLUSIONS
To our knowledge, this is the first study which inves-
tigated the role of behavioural treatment in a sample
of patients with the syndrome of JME who remained
uncontrolled in spite of rational AED therapy. The
use of behavioural interventions in the present study
was motivated by a high frequency of seizure precip-
itants and an increased incidence of various psychi-
atric disorders. The incidence of the seizure precipi-
tants rate (81%) in our sample is in general agreement
with previous reports, being somewhat lower than that
of 93% (53 of 57 patients) found by Panayiotopoulos
et al.7 or that of 100% of Penry et al.17 whose all 50
patients had seizures exacerbated by stress. Our sam-
ple of patients with JME showed a 31% (18 of 58) inci-
dence of psychiatric disorders. Perini et al.18 reported
an incidence of 22% (4 of 18 patients with JME) and
an incidence of 80% (16 of 20 patients with tempo-
ral lobe epilepsy). A large series of 155 JME patients
reported the presence of psychiatric problems among
58.3% of drug-resistant cases vs. 19% of non-resistant
cases19.
Table 7: Assessment of compliance, blood levels of
antiepileptic drugs and seizure precipitants during three
treatment modalities (SC, AS, BCT) compared with baseline.
Score Baseline SC AS BCT
Compliance 81 ± 14 92 ± 4 93 ± 4 94 ± 3
Appraisal of blood 1.82 1.88 1.95 1.93
levelsˆ
Precipitants 2.36 0.95* 0.77** 0.71**
∗ p vs. B. <0.05; † p vs. B. <0.01; ˆclinical and serum levels given
as a combined assessment: 1 = low, 2 = optimal, >2 = toxic.
A favourable effect of behavioural interventions on
psychiatric disorders of patients with epilepsy is also
reported by other authors2, 3, 14, 15, 20, 21. In agreement
with our results, the psychological improvement most
frequently comprises the categories of anxiety disor-
ders, depression and insomnia20, 21. However, the pos-
itive psychological effect is not always associated by a
significant reduction of seizures21.
In a great majority of our patients with JME, the be-
havioural treatment methods were used before a long-
lasting refractory course of the disease. In this respect,
as well as regards the individual treatment, the present
results are not comparable with previous studies of be-
havioural treatment using a group approach in patients
with a long history of complex partial seizures (mean
15.5 years)21. However, other authors also encourage
the use of group behaviour therapy15 and it seems that
both individual and group approach may be useful in
certain types of patients, as indicated in a recent re-
view22.
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The efficacy of individual CBT to reduce stress-
induced seizures by 50% was shown in an uncon-
trolled study of five patients23. The use of relaxation
in various forms2, 15, 24–27 decreased seizure frequency
but the sample size of patients studied was small. Re-
duction of seizures in comparison with baseline was
significant in several reports3, 25, 26. The use of a re-
laxation method probably contributed to the effective-
ness of the antistress programme in the present study.
Other methods which may be effective in seizure
reduction, include desenzitization2, 14, 15, 28 and other
forms of operant and classical conditioning2, 3, 14, 15, 24
and biofeedback29–31. These procedures have not been
used in the present study since they appear to be much
more adequate for patients with partial seizures or re-
flex epilepsies than for those with primary generalized
seizures like JME.
In our sample, both precipitants and psychiatric
disorders were associated in the same patient with
JME. It seems likely that psychiatric disorders of our
patients could be most frequently attributed to person-
ality traits, particularly in the form of anxiety, which
was augmented by psychosocial stress or a maladjust-
ment reaction to epilepsy resulting in depression and
anxiety disorders. Using a self-report scale, Perini et
al. also noted a higher trait anxiety in patients with
JME18. From these findings, it can be inferred that
behavioural treatment diminished the influence of the
unadapted learned, sometimes in part ‘conditioned’ re-
sponses2, 15, 28 in the form of anxiety states and/or in-
somnia.
The present results showed that the improved
seizure control occurring with the addition of be-
havioural interventions in patients with JME is not
due to a change in compliance with AEDs treatment.
In fact, this parameter was not significantly differ-
ent when the periods of treatment and the baseline
were compared. On the other hand, the positive effects
of behavioural treatment are probably in the greatest
amount due to the decrease or elimination of seizure
precipitants. In accordance with recent results, psy-
chological treatment methods should be applied early
in the process of epilepsy32. This treatment in our
patients with JME also tended to effect a very positive
change of maladjusted life-style. The improvement of
emotional and social adjustment in the present sam-
ple of patients and in another recent study33 could be
due to a significant effect of cognitive therapy, even on
patient with intractable epilepsy.
It may be concluded that behavioural interventions
(supportive counselling, antistress programme, cogni-
tive behaviour therapy) seem to be effective in reduc-
ing seizure frequency and in decreasing the seizure
precipitants and comorbid psychopathology in uncon-
trolled patient with JME. As shown by the present re-
sults, psychological treatment methods should be used
in combination with a rational pharmacotherapy. Fur-
ther randomized controlled studies are needed to deter-
mine the role of behavioural interventions in the treat-
ment of patient with epilepsy.
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